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TEHRM NAL LEARN NG GBJECT1 VES

1. Gdven an Allison M 654CR transmssion, an Aidco test stand, required
tool s, shop supplies, repair parts, student handout, and TM 9-2320- 272- 34- 1,
per information contained in the references, repair the transmssion.
(5.3.5)

2. GQven TM9-2320-297-34 and partial statenents, per infornation contai ned
inthe reference, conplete the partial statenents to describe the procedures
used to performrepair functions peculiar to the Alison HI740-D
transmssion. (5.3.6)

ENABLI NG LEARN NG GBJECTI VES

1. GQven an Allison M 654CR transmssion, the required tool s, shop
supplies, repair parts, and TM9-2320-272-34-1, per infornmation contai ned in
t he ref erences:

a. disassenble the transmssion, (5.3.5a)
b. inspect the di sassenbl ed conponents for serviceability, and (5.3.5b)

c. repair or replace the unserviceabl e conponents. (5.3.5cC)
2. GQven the control val ve subassenbly of the di sassenbl ed transm ssion,
required tools, an Aidco 250 test stand, and student handout, per infornation
contained in the reference, performthose tests and adjustnents required to
ascertain serviceability of the control val ve assenbly. (5.3.5d)

3. Qdven the conponents of a transmssion assenbl y whose serviceability has

been confirned by inspection or attained by repair or repl acenent, the
required tools, shop supplies, and TM 9-2320-272-34-1, per infornation
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contained in the reference, assenbl e the transm ssion fromserviceabl e
conponents. (5. 3.5e)

4. QGven TM9-2320-297-34 and partial statenents, per infornation contai ned
inthe reference, conplete the partial statenents to describe the procedures
used to:

a. disassenble the Alison HI740-D transmssion, (5.3.6a)

b. inspect the transmssion, (5.3.6b)

c. repair or replace the unserviceabl e conponents, and (5. 3. 6¢)

d. assenbl e the transmssion. (5.3.6d)

QUJTLI NE

1. DESCR PTI QN AND SPEQ H CATI ONS GF THE TRANSM SS ON

a. Theunit is identified as the Mbdel M 654CR automati c transm ssi on,
and is nmanufactured by the Detroit Desel Ovision of the General Mtors
Qorporation of |ndianapolis, Ind ana.

b. A pha-nuneric designations are used to identify transmssions of
various designs by the nanufacturer. The Mbdel M 654CR is characterized as
fol | ows:

My I ndi cates a planetary gear type autonatic transm ssion
T (medi umt ruck).
6 - Indicates a series "600" transm ssion design.
5 - Specifies a five speed transm ssi on.
4 - ldentifies the torque converter multiplication ranges (series
"400").
Indicates "close ratio." The term"close ratio," specifies
G that the conparative difference in size of the driving gear
R inrelation to the driven gears i s noninal .
NOTE Sone transmissions are designated "CR' - "deep ratio,” which provides

a nore extrene difference in conparative gear size.



c. Speed ranges of the M 654CR transnissi on consist of five forward
Speeds and a reverse gear.

(1) The transmssion provides for autonmatic upshifting and
downshi fting through all ranges except forward and reverse, which nust be
nanual | y sel ect ed.

(2) Each gear nay be individually sel ected by the sel ector which w |
facilitate a "hold condition" in that gear and prohibit autonatic shifting
above that gear.

d. Atorqgue converter, driven by the engine flywheel bolted to the engi ne
crankshaft flange, establishes a fluid coupling which transmts and
mul tiplies the torque product fromthe engine to the transmssion gearing
system

e. Alockup clutch located wthin the torque converter assenbly energi zes

at a prescribed rpm formng a direct drive fromthe engine to the turbine
shaft, thereby elimnating any possible fluid coupling slippage.

f. Four planetary gearing systens which provide efficient torque flow
through all ranges are incorporated in the M 654CR transm ssi on.

(1) These planetary systens are controlled by a series of
hydraul i cal | y actuated cl ut ches.

(2) Al planetary gears remain in constant nesh.

g iy part of the specification data pertinent to the M 654(R
transmssion is listed here. Qonplete detailed design data and ratings are
extensive; therefore, the service manual nust be consul ted for additional
i nfornation.

(1) Input rpm= 3000 (naxi nun).

(2) Input horsepower = 300 (naxi nurm).

(3) Input torque = rated 950 f oot - pounds.

(4) FRotation = clockw se (viewed frominput).
(5 Huid type = (&@HX 10 (do not mx).

(6) Huid capacities = (less external circuits):

(a) Twenty-five quarts wth PTO (23 quarts w thout).
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(b) Drainand refill 19 quarts wth PTOand 17 quarts w thout.
(7) Hlter isintegral, located in the sunp.
(8 Wight = (less oil and PTQ 640 | bs.

h. The operational functions of the M 654(R nust begin with the
transmssion controls located in the cab.

(1) The shifting lever is nounted in a housi ng secured to the dash.

(2) Driving shift positions are identified on a data plate as
fol | ows:

(a) R = Reverse.
(b) N=Neutral.
(c) 1-5=Divel fifth gear.
(d 1-4
(e)
(f) 1-2 = Second gear.

Fourth gear.

i
w
I

Third gear.

(g0 1=Hrst gear.

i. Gear Selection (peration

(1) NMNeutral Position (N. The selector nust be in the neutral
position before the engine can be started. Wth the selector in neutral, the
transmssion is transmtting no torque; therefore, wth the parking brake
set, the engine can remain in operation wthout danger of novenent even
t hough | ow cl utch i s engaged.

NOTE  The engine nust be at idle before any shift |ever selection is nade.

(2) Dive Ave (1-5). This selection is nost conmonly used for
nornal driving. Wen the selection is nade and the accel erator is depressed,
the transmssion wll autonatical |y upshift through ranges one through five
as the appropriate speeds occur. HFHfth gear has a ratio of 1.00: 1.

(3) Drive Four (1-4). In 1-4 selection, the transmssi on devel ops
four forward speeds, one through four automatically, as the appropriate
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speeds are attained. Wen the fourth speed range occurs, upshifting ceases
and the transmssion wll hold in fourth gear at a ratio of 1.27:1.

(4 Drive Three (1-3). Inthis selection, the transmssion wl |
devel op three forward speeds, one through three autonatically, as the
appropri ate speeds occur. Wen the third speed range is achi eved, the
transmssion wll hold inthird gear at a ratio of 1.66: 1.

(5 Dive Two (1-2). Inthis position, two forward speeds are
devel oped as appropriate speed is attained. Wien this occurs the
transmssion wll hold in second gear at a ratio of 2. 21:1,

(6) Dive e (1). Inthis position, the transmssion nakes no
automatic shift, but wll attain and hold first gear range wth a ratio of
4.17: 1.

(7) Downshifting wll take place autonatically fromfifth gear, to
fourth, to third, to second, to first as the speed decreases.

(8) Reverse Gear (R. The vehicle nust be at idl e and stopped before
shifting to reverse gear. Reverse gear ratio is 10.76: 1.

NOTE  Shifting to reverse gear while the vehicle is in notion coul d cause
severe danage to the transmssion. |If the vehicle is to be towed or pushed,
you nust renenber that reverse torque takes place as the wheels try to drive
the transmssion. This coul d cause extensive danage to the transm ssion.
Therefore, if the vehicle nust be towed or pushed, the transfer nust be in
the neutral position or the propell er shaft renoved. The vehicle cannot be
push start ed.

j. Description of Internal Transnission Gonponents. The illustration on
page M 1-6 shows the nane and | ocation of the internal conponents of the
M654 Transm ssi on.

2. DESCR PTTON G- THE PLANETARY (EAR SYSTEVS AND THE PR ND PLES CF THH R
CPERATI N TO | NOLLEE TARQLE FLON THROUAH THE SYSTEM AND ALUTCH CPERATI ONS

a. Inour introduction | esson we said there are four planetary
systens in the Allison M 654(R transmssion. These planetary systens are
all spur type gears, as you can see. In the front planetary set you wl|
find that there are six planetary/pinion gears, and only four in the
renai ning three planetary sets. The MM 654(R and the THVM400 are sinmilar in
this respect. @ back for a nonent to the filmyou viewed on pl anetary
systens or sets. Recall there were only three planetary gears in the sets
bei ng denonstrated. This is to help you understand that there may be three,
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four, six or nore, according to what the manufacturer determined to be
necessary.

(1) Hrst you wll observe a "sun" gear around which a variabl e
nuniber of planetary gears are contained in a carrier. The planetary gears
are also free to rotate on shafts wthin the carrier assenbly. The planetary
gears are also referred to as "pinion" gears. The difference in the usage
"planetary” vs "pinion" gear lies in definition. The term"pl anetary"
inplies notion, while "pinion" gear denotes pivotal driving force. This
termnol ogy is appropriate in both instances, as you have di scover ed.

(2) The sun gear, planetary/pinion gears, and carrier assenbly,
revolve or orbit wthin a ring gear which determnes the orbital dinension.
By the interrelation of the pinions, sun gear sizes, and nunber of teeth, we
gain the capacity to vary the speed and delivery of the torque product.

(3) Each conponent of the planetary system sun gear, planetary
carrier assenbly, and ring gear, nay either be held in place, idle, or rotate
to deliver torque as the requirenent mght be, by the utilization of various
control i ng nechani sns such as cl utches, which the design will dictate.

(4 Knowng this, it should not be difficult to visualize sone
of the potential flexibility available to us in the adaptation of this
system when you consi der that we have incorporated four planetary systens in
our subject transmssion, the Allison M 654CR

b. Qperation Principles and Basic Laws of Snple P anetary Gears

(1) The versatility of the planetary gear systemis nade possi bl e by
the basic | ans whi ch govern its activities as fol |l ows:

(a) Wen the ring gear is held, and the sun gear is the i nput
torque, the planetary/pinion gears wll orbit the sun gear inside the ring
gear and the torque wll be delivered through the carrier assenbly.

(b) If the sun gear is held and the ring gear is the input
torque, the planetary/pinion gear wll orbit the sun gear and the carrier
assenbly wll deliver the output torque.

(c) Wth the ring gear held and the carrier assenbly as the
input torque, the planetary/pinion gears wll orbit the sun gear and the sun
gear delivers output torque.

(d) If the carrier assenbly is the input torque, and the sun
gear is held, the planetary/pinion gear wll orbit the sun gear causing the
ring gear to deliver the output torque.
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(e) By holding the carrier assenbly wth the sun gear as i nput
torque, the planetary/pinion gears wll rotate, driving the ring gear which
delivers the out put torque.

(f) Wen the ring gear is the input torque and the carrier
assenbly is held, the planetary gears wll rotate, driving the sun gear which
del i vers out put torque.

(g0 Wen any two nenbers are hel d toget her, speed and direction
are sane as input; ratio 1:1.

(h)y If the carrier is the:

I

output, underdrive results, or speed decreases.
2 input, overdrive results, or speed increases.
3 held nenber, output direction is reversed.
(2) As you can see, the planetary gear systemcan be very versatile.

c. Hydraulically Actuated d utch Assenblies

NOTE Qutch wear is conpensated for by piston travel inal the M 654CR
cl utch systens.

(1) There are seven hydraulically actuated clutches in this system
whi ch control the torque flow of the transmssion; a single-disc, direct
drive | ockup clutch assenbly and six mul tiple-disc clutch assenbl i es.

(a) The single-disc | ockup clutch assenbl y consists of a backing
plate, a friction disc, and a hydraulical |y actuated pi ston whi ch engages the
clutch, causing direct drive fromthe engine to the turbine shaft. This
clutch is located in the torque converter.

(b) The six multi-disc clutches consist of a series of alternate
rotating and stationary discs which are keyed to the nai n housi ng assenbl y
and the planetary systemconponents, facilitating the control of the various
torque flow sel ections of which the transmssion is capable. These cl ut ches
are al so actuated by neans of a hydraulic actuated piston, friction disc and
a backing pl ate.

(2) These cl utches, when engaged, hold the various conponents of the
pl anetary gear systemor allowtorque to be transmtted as required, such as
in fourth clutch.



3. DESCR PTTAON AND CPERATI NG PRIND PLES CF THE TRANSM SS ON S HYCRALLI C
SYSTEM

a. Torque Gonverter. The torque converter is the first conponent in the
power transm ssion system

(1) The torque converter was initially designed to facilitate a
snooth, friction-free delivery of torque flowfroman engine to a
transmssion or driven assenbly. It is, inreality, afluidclutch or
coupling. As a matter of fact, inthe early days of its autonotive
application, it was referred to as fluid drive.

(2) To understand the principles of its design and operati on,
let's conpare it to a sinple experinent. If you were to fill a contai ner
wth water, subnerge your hand, and begin to rotate it, slowy at first, then
faster and faster, you woul d notice the water swrling, the centrifugal force
causing the water to nove anay fromthe center and up the sides of the
container leaving a cavity inthe center. This rotary fluid current is
called a vortex. By utilizing this vortex current flowand directing its
force, we can cause what we wll call aturbine to rotate.

(3) Engine torque is transmtted by the engine flywheel whichis
bolted to the torque converter flywheel and punp assenbly. The punp, at this
poi nt, converts the nechanical effort of the engine to fluid notion.

(4) The torque converter punp directs a high velocity oil flow
agai nst the vanes of the converter turbine, causing it to rotate.

(5 As the turbine rotation occurs, the oil flow ng through the
stator vanes is redirected back agai nst the punp vanes froma different
direction, assisting in the punp rotation.

(6) It istheredirection of the oil flow agai nst the punp vanes
that enabl es the torque converter to multiply the i nput torque.

(7) Torque nultiplication is greatest when the punp is rotating
at its highest speed. Torque nultiplication ceases when the turbine speed is
equal to that of the punp, and the converter becones, in effect, a fluid
coupl i ng.

(8) As the turbine rotates, the splined turbine shaft transmts
its torque to the transmssion forward cl utch housi ng.

(9) Lockup operation. Power is transmtted nechanically through the
 ockup clutch. Application of the | ockup clutch occurs automatically as a
function of governor pressure.
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b. The Gonverter Regul ator (Pressure Relief) Valve. The torque converter
receives its oil through passages around the turbi ne shaft at nai n system
pressure. In the eventuality of excessive oil pressure build-up in the
converter, a spring | oaded poppet valve wll open, venting the excess fluid
tothe sunp. This valve is located in the front support assenbly.

c. The Transmission Q| ool er Assenbly. Heated oil fromthe converter
passes through the water-cool ed oil cool er where its tenperature is | owered
and returns the cooled oil through the |ubricating passages in the
transmssion back to the sunp. The oil cooler is located at the right side
of the engine.

d. The Ql Punp. It supplies hydraulic fluid under pressure to the
entire hydraulic system The punp is located in the front support housi ng of
the transmssion. The punp is gear driven by the torque converter punp
housi ng hub sl eeve, and consi sts of three basi c conponents:

(1) drive gear,
(2) driven gear, and
(3) punp body.
e. The Min Pressure Regulator. It controls the nain hydraulic system

pressure. The regulator is located in the transmssion front support
housi ng.

(1) The flowof fluid under pressure fromthe punp passes through the
nai n pressure regul ator which adjusts the systempressure wthin the
operating limts.

(2) Aspring in the val ve predetermnes nmai n system pressure.

(3) As the pressure builds in the system the fluid flows through an
internal passage into the upper chanber of the val ve.

(4) As the pressure reaches the prescribed limt in the upper
chanber, it forces the val ve downward, overcomng spring tension and openi ng
a passage which permts fluid to flowinto the converter circuit. This fluid
passes through the converter circuit, through the oil cooler and | ubrication
regul ator, becomng |ubrication oil flow ng throughout the transm ssion
assenbly and returning to the sunp.

(5 Integral to the main pressure regulator is the forward regul ator,
whi ch becones functional as soon as a forward range i s sel ected by the nanual
sel ector valve. A forward gear selection wll have a slightly dowward
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effect on nmain systempressure. A forward regulator circuit originates at
the nanual sel ector valve and termnates at the nain pressure regul ator
val ve.

(6) The lockup valve is located inthe oil pan. This val ve operates
by governor pressure assisted by nodul ator pressure. The | ockup relay val ve
is located in the front support and operates the sane as the other rel ay
val ves.

f. The Centrifugal (Safety Relief) Valve. There is an additional
safeguard in the forward clutch circuit whi ch prevents engi ne over-speed
danage resulting froma reverse torque | oad. As revolutions per minute
increase, centrifugal fluid force inside the forward clutch i ncreases. Wen
this occurs, a spring | oaded poppet valve wll open, venting the fluid
pressure to the sunp, disengaging the forward clutch. As the pressure drops,
the val ve closes again, permtting the forward clutch to reengage. This
cycle continues intermttently until the reverse-torque | oad condition no
| onger exists and nornmal driving conditions are resuned.

g. The Governor Valve. It regul ates the transmssion shifting pressures.
The valve is controlled by the centrifugal notion of the governor fly weights
as the speed of the transmssion output shaft varies. The governor valve is
located in the rear cover assenbly.

(1) As you can see in the diagram nain systempressure goes directly
to the governor val ve.

(2) The governor is driven by the output shaft, which obviously
varies in speed as forward ranges are sel ected and novenent begi ns.

(3) As the revolutions per minute increase or decrease, the governor
flywei ght responds accordingly, either outward farther and farther as the
speed increases or inwardly as the speed decreases. This flyweight activity
operates the governor val ve, proportionately adjusting the nain pressure nore
or less as it enters the shifting circuits.

(4) The required shifting pressures, which differ in each range, are
predet ermned by spring tension in each specific shift selector val ve.

(5 Included in the governor circuit is an accunul ator. The gover nor
accumul ator stores a volune of fluid under pressure to conpensate for any
sudden change in governor speed. Wére this to occur, the stored pressurized
fluid would be injected into the governor circuit instantaneously,
nai ntai ni ng gover nor pressure.
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(6) The accumul ator has a calibrated spring and plug. The spring is
calibrated to functionin the circuit it is assigned, and wll work only in
that circuit.

h. NMdulator Lhits

(1) The MI39 Series vehicles use the nechani cal type nodul at or
actuator wth the Allison M 654CR autonati c transm ssi on.

(2) The nodul ator unit works in conjunction wth the governor to
provi de pronpt, snooth shifting cycles at |ower throttle positions. A
hydraul i ¢ val ve control l ed by the nechani cal position of the adjustable
throttle linkage determnes the nodul ator val ve pressure bal ance wth the
governor pressure to effect the shift cycle. The nodulator unit is |ocated
inthe lower left side of the transmssion housi ng.

(a) In effect, nodul ator pressure assists the governor pressure
to facilitate a smoother, earlier shift cycle.

(b) A idlethrottle position, nodul ator assistance is naxi num
decreasing as the throttle i s opened.

(c) There is no nodul ator assistance available at full throttle.

(d) Inthe event of rapid stop or decel eration, the nodul ator
retards the downshift cycle, preventing shift shock.

i. The Manual Shift Selector Valve. This is the control used by the
operator to select reverse, neutral, and all five forward speed ranges. The
transmssion wll respond and hold at any range sel ected.

(1) Inneutral, main pressure is available and standing by. It
| eaves the selector valve only to return to the nain pressure regul ator.

(2) The D5 or 1-5 being underlined indicates sel ector position.
This selection is nost conmonly used in the autonatic transmssion for nornal
driving. Inthis selection thereis no hold and the transmssi on nay shift
autonmatically through all forward ranges. As you can see, fluid is now
traveling fromthe sel ector valve to the forward clutch; at this tine there
isno fluidgoing to the hold regul ator.

(3) Let's nove tothe right side of this frane. V& see the sel ector
valve is noved to a D4 or 1-4 position. This selectionis used to
facilitate a hold allowng the transmssion to shift autonatically from1l
through 4. Asointhis frane you can see that fluid is nowgoing to the
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hol d regulator and returning fromthe hold regulator to the sel ector val ve,
filling a chanber and a passage to the 4-5 shift signal val ve.

(4 A theleft of this frane you wll see the selector isinthe D3
or 1-3 position and the passage to the 3-4 shift signal val ve now has fluid
passing through it. This selection wll facilitate a hold, allowng the
transmssion to shift from1 through 3 autonatically and holding there. No
autonmatic shifting wll occur beyond the selection. Hold regulator fluidis
traveling to the 4-5, 3-4 shift signal val ves.

(5 Looking to the right of the frane, we now have a sel ection of D2
or 1-2. This selection works simlar wth the exception that the
transmssion wll only shift fromlst to 2nd and hold. Huid fromthe hol d
regul ator valve is nowtraveling to the 4-5 3-4, 2-3 shift signal val ves.

(6) Inthe D1 or 1 selection, there is no autonatic shift, the
transmssion wll hold in 1st gear, and as you can see, all hold passages are
filled wth fluid fromthe hold regul ator valve, 4-5, 3-4, 2-3 and 1-2 shift
signal val ves.

(7) This vehicle wll not shift out of 1st gear as | ong as engi ne and
transmssion governors are working correctly. The only way to upshift the
transmssion while in this selectionis to allowthe wheels to drive the
transmssion at a higher rpmthan the engi ne governor is set.

(8 Inall the hold positions except for D1 or 1, the transmssion
wll autonmatically upshift to the hold sel ected and autonatical |y downshift.

(9) Totheright of this frane you wll see the sel ector has been
noved to the reverse position. A this tine, note the change in fluid
direction; main fluid pressure is coming fromthe nain pressure regul ator and
going direct to the reverse signal swtch, 4-5relay valve and to fourth
clutch and tri mmer.

(10) The hol d regul at or val ve recei ves nai n pressure which then
becones a regul at ed reduced pressure to accommodate the hold circuit. In
this hold position, D2 or 1-2, we see the selector valve is allowng nain
fluid pressure to pass to the hold regul ator valve and on to the 4-5, 3-4, 2-
3 shift signal valves. A the 2-3 signal val ve we can see the shift
nodul ator val ve and the shift signal val ve have been separated by regul at or
hol d pressure. The hold pressure wll be higher than the governor pressure.

Therefore, governor pressure is the | owest and cannot overcone hol d pressure
and shifting beyond the sel ecti on cannot be acconpl i shed.

j. Shift Sgnal Valves. There are five shift signal valves in the
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hydraul i c system These signal valves first receive a fluid pressure signal
nanual |y fromthe shift selector and autonatical ly thereafter from governor
oil pressure. Huid pressure fromthe shift signal val ves is subsequent!ly
directed to the appropriate relay val ves at the precise pressure required to
effect the desired shift, up or down. The shift signal valves are |located in
the transmssion val ve body at the bottomof the transmssion housing.

k. Relay Valves. The relay valves are distributing val ves whi ch recei ve
a signal pressure fromthe shift signal valves and direct oil to the
appropriate clutches providing the desired planetary activity. As the
transmssion shifts up or down, the relay val ves al so relieve the pressure
back to sunp in the precedi ng sequential clutch assenbly. For exanpl e, when
the transmssion shifts fromfirst to second gear, the relay valve wll vent
the fluid fromthe first clutch as the shift cycle is conpl et ed.

(1) Wen the main systempressure is received, the relay valve is
actuated, directing main systempressure to the correspondi ng cl utch
assenbl y.

(2) As the clutch actuation takes place, the relay val ve
sinul taneously relieves the actuating pressure agai nst the piston of the
precedi ng cl utch assenbl y.

(3) This cycle is repeated through each of the subsequent gear shift
cycl es.

. Trimmer Regul ator Valve. The trimmer regul ator val ve reduces nain
systempressure to the pressure range(s) determined by the nodul ator unit, to
accel erate the shifting sequence. The nodul ated pressure fromthe tri nmer
regul ator valve is directed to the low first, and second clutch tri nmer
val ves.

m Trimmer Valves. There are five trimmer valves in the system A
trirmer valve is installed in the pressure passage to each of the cl utches.

(1) Each trinmer valve is pressure calibrated proportionately to the
individual clutch it serves.

(2) As the main pressure fromthe relay val ve inpacts in the clutch
circuit, the trimer val ve action cushions the inpact, facilitating a snooth
clutch application.

(3) Included in the trinmer regulator circuit is an accumul ator. The
trimmer accunul ator works the sane as the governor accumul at or whi ch we have
just discussed, and |ike the governor accunul ator, the trimnmer accumul at or
Wil work only inthe circuit it is assigned.
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(4) There are two accumul ators in the hydraulic system as we have
seen, both accunul ators doing the sane job in the circuit they are assigned.

n. Priority Valve. It assures main systempressure is always avail abl e
on denand to the relay val ves for clutch application during autonatic
shifting cycles by storing fluid under pressure.

(1) Wthout a priority valve, the fluid vol une requi renent during
actuation of a clutch is large enough to cause a pressure drop in the system
resulting in the elimnation of the automatic shifting functions.

(2) The volune of oil required to actuate a clutch assenbly is |arger
than the punp can sustain nonentarily and the necessary hydraulic controls in
the rest of the systemwoul d be neutralized and autonatic shifting woul d be
| ost.

4. SOOPE CF | NTERVED ATE VN NTENANCE AUTHOR TY/ RESPONS Bl LI TY RELATI VE TO
THE TRANSM SS ON

a. The Internedi ate Mintenance Mechanic will be Required to Performthe
Fol | ow ng Tasks:

(1) disassenbl e the transmssion into subassenbl i es,
(2) test and repair the transmssion subassenblies, and
(3) assenbl e the transmssion fromserviceabl e subassenbl i es.

b. The Interned ate Mintenance Mechanic will A so be Required to
D agnose Ml f uncti ons

5. PROCEDURAL STEPS USED TO D SASSHVMBLE, REPAI R AND REASSEMBLE THE ALLI SON
M 654CR AUTCVATI C TRANSM SSI ON

a. Detailed instructions for the M 654CR transmssion are contai ned in
the nanual s that were issued to you at the begi nning of this bl ock of
instruction. Followthose instructions carefully to effect those
di sassenbl y, repair and reassenbly procedures on the training aid
transmssi on to whi ch you have been assi gned.

b. Have the instructor assigned to your station check your work at each
poi nt designated in this student handout.

c. Refer to TM9-2320-272-34-1 for the procedures used to performtasks
listed. Wse the index to locate the instructions in the nanual and read the
instructions careful ly before performng each task.
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d. DO sassenble the transnission into subassenbl i es.
(1) Renove the torque converter.
(2) Renove the oil pan and oil filter assenbly.

(3) Renove the control val ve assenbl y.
(P ace on bench, wth nachi ned side facing up.)

(4 Renove the oil punp and front support assenbly.
(Keep oil punp off its side.)

(5 Renove the forward cl utch and turbi ne shaft assenbl y.
(Do not lay onits side.)

(6) Renove the fourth clutch assenbly and third cl utch assenbl y.
(7) Renove the center support.

(8) Renove the gear unit and nai n shaft.
(P ace in hole on work bench.)

(9) Renove the second cl utch assenbl y.
(10) Renove the first clutch assenbly.

(11) Renove the governor, rear housing and output shaft assenbly.
(Renove as one unit and pl ace on work bench.)

(12) Renove the | ow planetary ring gear, hub and cl utch assenbl y.
(Renove as a unit.)

(13) Renove the adapter housi ng.
STAP Have instructor initial.

e. Mke sure the follow ng transm ssion subassenbl i es are servi ceabl e
t hrough i nspection, repair, or repl acenent:

(1) Torque converter.
STP Have instructor initial.
(2) QI punp and front support.

ST Have instructor initial.
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(3)

(4)

(5)

(6)

(7)

(8)

(9)

(10)

(11)

(12)

Forward clutch and turbi ne shaft.

STCP  Have instructor initial.

Fourth cl utch.

STC?  Have instructor initial.

Genter support and second and third cl utch packs.
STCP  Have instructor initial.

Gear unit and nai n shaft.

STC?  Have instructor initial.

Housi ng assenl y.

STC?  Have instructor initial.

Adapt er housi ng assenbl y and first clutch conponents.
STA?  Have instructor initial.

Rear cover assenbly and | ow cl utch conponents.

STAP  Have instructor initial.

Mbdul ated | ock-up val ve, lowtrimmer and | ow shift signal val ve.
STCP  Have instructor initial.

Gontrol val ve assenl y.

STCP  Have instructor initial.

Procedures for testing and adj usting the control val ve and

associ at ed val ves.

S and

(a) Installation of the Gontrol Val ve Assenbly on the Test

1 The control val ve and associ ated val ves wll be

install ed onto the val ve stand adapter in the sane nanner as they woul d be
installed on the transm ssion.
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2 Wen installing the val ve body onto the adapter pl ate,
torque the val ve body bolts to 8 to 12 foot-pounds. Use caution to start in
the center and draw the bol ts down by noving away fromthe center. Torqui ng
fromone side to the other wll cause the hold regul ator valve to stick in
its bore.

3 dose the cover of the test stand before turning on the

power .

(b) Preparing Test Sand for (peration

1 Switch on the power at the di sconnect box.

2 Turnonthe oil tenperature swtch and allowthe oil to
warmto 100 to 180 degrees Fahrenheit.

3 Turn on the tachoneter swtch.

4 Turn the governor drive ratio swtchtothe 1.1

posi ti on.

5 dose the cover door before starting the tester.

(c) Governor Test Requirenents, Procedures and Adj ustnents

1 Min pressure nust be adjusted to 150 psi, unless
otherw se noted in the Detroit Desel Alison service letter.
2 QI tenperature nust be 100 degrees Fahrenheit nmni num

and stabl e.

3 The val ve body nust be nounted on the adapter.

4 The drive ratio selector swtch nust be set at the 1:1

posi ti on.

5 The governor assenbly nust be installed into the proper
nount i ng | ocati on.

6 The governor wll be tested at four speeds. It wll be
tested at 440, 800, 1500, and 2200 rpm This is necessary to nake sure all
of the governor assenbly parts are functioning. |ncrease the governor
assenbly rpmby rotating the knob narked " SPEED QONTRAL" cl ockw se. The
governor assenbl y shoul d output the pressure listed in the Detroit D esel
Alison service information letter.
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7 This information is in your student handout. No
adjustnent is possible; however, the internal val ve nay be renoved and
cleaned to ensure free operation. |If it does not put out the pressure |listed
inthe Detroit Desel Alison service information letter, replace the

gover nor .

(d) Mbdul ator Pressure Test Requirenents, Procedures, and
Adj ust nent s

1 Min pressure nust be adjusted to 150 psi.

2 QI tenperature nust be 100 degrees Fahrenheit m ni num

and stabl e.

3 Select "RULL THROITLE' wth the nodul ator control and
note 0 to 2 psi nodul at or pressure on the nodul at or gage.

4 Select "A.CEED THROIMLE' wth the nodul ator control and
note the pressure listed in the Detroit Oesel Alison service letter. This
information is in your student handout.

5 Rotating the spring adjusting ring on the nodul at or

val ve spring clockw se wll increase nodul ator pressure until the nost

shal | ow notch on the ring has been reached. Gountercl ockw se rotation w |
decrease nodul ator pressure until the deepest notch in the ring has been

r eached.

6 Mdul ator pressure nust be correct at both idle and full

throttle.

(e) Hold Regulator Test Requirenents, Procedures, and
Adj ust nent s

1 QI tenperature nust be 100 degrees Fahrenheit m ni num

and stabl e.

2 Miin pressure nust be 150 psi.

3 Ahold selection such as "ORVE 1", or "ORVE 2" nust be

est abl i shed.

4 Notice the hold regul ated pressure gauge. |Its reading
shoul d natch the required pressure fromthe charts listed in the Detroit
Desel Alison service information letter. This information is in your

st udent handout .
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5 Adjust the pressure by rotating the spring adjusting
ring clockw se to increase hold regul ated pressure until the nost shal |l ow
notch in the ring has been reached. FRotating the spring adjuster ring

count ercl ockw se w Il reduce hold regul ator pressure until the deepest notch
in the adjuster ring has been reached.

(f) Shift Point Test Requirenents, Procedures, and Adj ustnent.
Qonpl ete shift point test procedures wll not be used at this tine. Shift
point infornmation can be found in the Allison M 654(R servi ce nanual . \Vé
wll use the procedure for full throttle upshift.

1 Min pressure should be 150 psi .

2 QI tenperature shoul d be 100 degrees Fahrenheit m ni num

and stabl e.

3 Wse only the governor assenbly that will be installed
w th the val ve body.

4 Set the drive ratio selector swtch to the 1.3:1

posi ti on.

5 Select "RULL THROITLE' wth the nodul ator control and
notice O to 2 psi nodul ator pressure. Failure to achieve 0 to 2 psi requires
adj ustnent per the instructions contained in the service infornation letter.
M ace range selector in "ORIVE'. Increase output shaft rpmslowy and note
the rpmat each shift event. 1In order to achieve accurate shift point
readings, it is inperative that rpmbe increased slowy and perforned several
tines. Qonpare rpmnoted wth the desired rpmshift point tables in the
Detroit Desel Alison service letter. Adjust the shift signal valve ring
until each shift event occurs wthin the desired rpmtol erance.

6 Turning the shift signal val ve spring adjuster ring
clockwise wll raise the shift point until the nost shallownotch in the ring
has been reached. Turning the shift signal val ve spring adjuster ring
count ercl ockwi se | owers the shift point until the deepest notch is reached.
Soneti nes anot her governor having slightly different pressure
characteristics, wthin specifications, may correct mnor shift schedul e
di screpanci es.

(9) Trinmer Regul ator and Reverse Function, Requirenents, and

Pr ocedur es

1 QI tenperature shoul d be 100 degrees Fahrenheit mni num
and stabl e.

2 Miin pressure shoul d be 150 psi .
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3 Thisis only a function test, not a specific pressure
test. Achieve a downshift into a range using a trinmer val ve affected by
trimmer regul ator pressure, both at idle throttle and at full throttle. As
the clutch feed passage and cl utch gauge charge, the rise of pressure is
interpreted as the trinmer val ve opens and closes. This hesitation or stagger
inpressure riseindicates the initia clutch pressure. The initial clutch
pressure shoul d be higher during a full throttle downshift than it is during
anidethrottle dowshift. There is no adj ustnent.

4 Shift to RBVERSE and note full nain pressure on | ow and
fourth cl utch gauges.

(h) Wth all tests conpl eted, the val ve body woul d be renoved
fromthe test stand and placed in a clean area. Here at the school we w |
| eave the val ve body attached to the test stand.

STAP Have instructor initial.

f. Assenbl e the Transnissi on from Servi ceabl e Gonponent s

(1) Select the center support snap ring.
STA?  Have instructor initial.
(2) Establish second cl utch cl earance
(3) Establish | ow clutch cl earance
STC?  Have instructor initial.
(4) Install the adapter housing.
(5 Install the lowplanetary ring gear, hub and cl utch assenbl y.

ST Have instructor initial.

(6) Install the rear cover and output shaft assenbly and governor.
(7) Install the first clutch assenbly.

STCP Have instructor initial.

(8 Install the gear unit and nai n shaft.

(9) Install the second clutch assenbly.
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STAP Have instructor initial.

(10) Install the center support.

STP Have instructor initial.

(12) Install the fourth clutch and third clutch assentl i es.

STP Have instructor initial.

(12) Install the forward clutch and turbi ne shaft assenbly.
STCP  Have instructor initial.
(13) Install the oil punp and front support.
STCP  Have instructor initial.
(14) Install the control val ve assenbly.
STGP  Have instructor initial.
(15) Install the oil pan and oil filter assenbly.
STGP  Have instructor initial.
(16) Install the torque converter.
STC?  Have instructor initial.

GOVER\CR PRESSLRE SCHEDULE

The governor schedul e testing requires nain pressure to be 150 psi nmni num
and oi|l tenperature to be 100 degrees Fahrenheit + 10 degrees.

The tabl e bel ow provides P specifications for governor output pressure at
transmssi on out put shaft speed.

GOER\CR 440 800 1500 2200
ASSEMBLIES GE NUMBER RPM RPM RPM RPM

6881466 460 (AOd Gode 91) 7-10 21-5-24.5 38.0-42.5 55.5-63.0
6885570 461 (AQd Gode 54) 9-13 38-42 64.0-70.0 103-112
6885571 462 (Od (ode 52) 8.5-11.5 27.5-30.5 54.5-61.0 82.6-91
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Adjustnent - No adjustnent is possible. However, the internal val ve nay be
renoved and cleaned to insure free operation.

MIDUATAR PRESSLRE GHART

AT-500 (ALL MTELS) 50 TO 53 PS
QLT-600 (ALL MTALS 50 TO 53 PS
50 TO 53 PS
M-600 M- 643/ 653 26 TO28 PS SMOOTH SH FT
M- 644 26 TO 28 PS
50 TO 53 PS
M- 654CR 26 TO28 PS SMOOTH SH FT
M- 654CR (2100- GOAH) 28 TO 30 PS
\-730 2100 45 TO 49 PS
ALTERNATE 33 TO 36 PS
CPTI QAL 26 TO 29 PS
HT-700 AND A.(B) T- 700 *

* S THE PARTS CATALGG FAR THE MIDULATCR
SPR NG PART NOMBER - | F THE SPR NG PART
NUMBER |'S 6833934 (SQLID WA TE WTH
GRANGE STR PES) 50 TOS3 PS
| F THE SPRNG PART NUMBER | S 6838077
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(S D YHLON 26 TO28 PS
| F THE SPRING PART NUMBER | S 6838519

(BLLE STR PE) 35 TO 37 PS
IF THE SPR NG PART NLMBER | S 6880980
(Sl D BLUE WTH RED STR PES) 42 TO 44 PS

HOL.D REGULATAR ADJUSTMENT CHART

M- 654CR

*SEE THE PARTS CATALGG FCR THE HALD REGULATCR SPR NG PART NUMBER

I F SPR NG PART NUMBER | S 6836976

(SO D WA TE WYELLOVSTR PE) 47 TO 49 PS
| F SPRING PART NUMBER | S 6836977

(SO D CRANGE) 55 TO 57 PS
| F SPRING PART NUMBER | S 6839199

(SQI D BLUE WYELLONSTR FE) 58 TO 60 PS
REERENES

TM 9- 2320- 272- 34- 1
Alison M 654CR Servi ce Manual
A dco 250 (perator's Manual
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